High-level resistance to Bacillus thuringiensis toxin crylac and cadherin genotype in pink bollworm.
Resistance to transgenic cotton, Gossypium hirsutum L., producing Bacillus thuringiensis (Bt) toxin Cry1Ac is linked with three recessive alleles of a cadherin gene in laboratory-selected strains of pink bollworm, Pectinophora gossypiella (Saunders), a major cotton pest. Here, we analyzed a strain (MOV97-R) with a high frequency of cadherin resistance alleles, a high frequency of resistance to 10 microg of Cry1Ac per milliliter of diet, and an intermediate frequency of resistance to 1000 microg of Cry1Ac per ml of diet. We selected two strains for increased resistance by exposing larvae from MOV97-R to diet with 1000 microg of Cry1Ac per ml of diet. In both selected strains, two to three rounds of selection increased survival at 1000 microg of CrylAc per ml of diet to at least 76%, indicating genetic variation in survival at this high concentration and yielding >4300-fold resistance relative to a susceptible strain. Variation in cadherin genotype did not explain variation in survival at 1000 microg of Cry1Ac per ml of diet, implying that one or more other loci affected survival at this concentration. This conclusion was confirmed with results showing that when exposure to Cry1Ac stopped, survival at 1000 microg of Cry1Ac per ml of diet dropped substantially, but survival at 10 microg Cry1Ac per ml of diet remained close to 100% and all survivors had two cadherin resistance alleles. Although survival at 1000 microg of Cry1Ac per ml of diet is not required for resistance to Bt cotton, understanding how genes other than cadherin confer increased survival at this high concentration may reveal novel mechanisms of resistance.